Hospital admission/discharges rates are generating increased attention from health care providers and payors. This study focused on evaluation of inpatient hospital admission/discharge rates for Syracuse and other New York State metropolitan areas during 2014 and 2015. It provided comparative information concerning this subject and suggested how this approach to analysis of hospital utilization could be carried out using publicly available data. The study data demonstrated that hospital admission/discharge rates per 1000 population increased with patient age in all of these areas. The study data suggested that differences in hospital admission/discharge rates among the New York State metropolitan areas were generally consistent between 2014 and 2015. Utica and New York City produced the highest rates. Rochester and Albany produced the lowest rates. Utilization rates for Syracuse were considerably lower than for Utica and New York City and slightly higher than for Rochester and Albany. This analysis demonstrated that most of the differences between aggregate rates for Syracuse and Rochester were produced by elderly patients, especially those aged 75 years and over. The analysis demonstrated that most of these differences in admission rates for the elderly were produced by adult medicine patients aged 75 years and over. Most of these differences were generated by patients with respiratory, digestive, and orthopedic disorders. Additional data suggested that the highest readmission rates for adult medicine and adult surgery were produced by patients aged 75 years and over.
Introduction
In recent years, efforts by health care providers and payors in the United States to im-prove services have focused on a number of issues related to utilization. Many of these concern improvements in the efficiency and outcomes of care [1] .
Historically, health care providers have worked to deliver services more efficiently.
Their efforts have included length of stay reduction programs stimulated by payments per discharge. Providers have been able to shorten stays by reducing expenses while maintaining revenue [2] [3] .
Since the 1980s, health care researchers studied differences in hospital admission rates by region and approaches to reducing them. These efforts focused on local and regional variations in admission rates in the eastern and midwestern United States [4] - [7] .
During the twenty first century, health care payors have developed new initiatives to reduce hospital admissions. These include programs that include primary care providers, statewide initiatives such as the Delivery System Reform Incentive Payment (DSRP) effort in New York, and initiatives developed by large insurers such as Blue Cross. Recently, efforts to increase the efficiency of care have also emerged from population based initiatives [7] [8] .
Health care payors have also developed programs designed to improve hospital outcomes by reducing inpatient admissions. In 2009, Medicare began penalizing hospitals whose inpatient readmissions exceeded certain levels for specific diagnoses [9] - [13] .
In recent years, a number of risk sharing arrangements involving health care providers and payors have developed in the United States. These have included Accountable
Care Organizations designed to improve the efficiency and outcomes of care. They have also included payor driven initiatives to reduce hospital admissions, as well as efforts to reduce the use of long term care services for patients discharged from hospitals [14] - [17] .
Population
The study evaluated inpatient hospital admissions and discharges, as well as related indicators in Syracuse, New York and other New York State metropolitan areas. The Syracuse area includes three acute care facilities, Crouse Hospital (19,776 discharges excluding well newborns, 2015), St. Joseph's Hospital Health Center (24,803 discharges, 2015), and Upstate University Hospital (28,237 discharges, 2015). The hospitals work with a combined medical staff of more than 1,800 physicians.
The Syracuse hospitals provide primary and secondary acute care to the metropolitan area with a population of approximately 600,000. They also provide tertiary care services to the Central New York Health Service Area with a population of approximately 1,400,000.
The Syracuse hospitals have worked cooperatively to improve the efficiency of acute care in the community through initiatives that involve the local health care system. A number of these initiatives have been developed through the Hospital Executive Council [18] .
Historically, the Syracuse hospitals have maintained a conservative acute care admis-sion rate compared with other metropolitan areas. An important cause of this admission rate was the decision not to construct another hospital in the northern suburbs of Syracuse during the 1970s. At the time this decision was made, the local hospitals sponsored the development of an organization to provide additional ambulatory care services in the area. In the 1980s, that entity became the sponsor of the community's first managed care plan.
During the 1990s, the managed care organization was acquired by another insurance plan. During the twenty first century, the Syracuse area has not had a locally based managed care plan. Since 2010, a number of health care payers, including Medicaid and Blue Cross, have begun discussions with hospitals in Syracuse and other New York State metropolitan areas concerning the potential for reducing inpatient admissions.
Method
This study evaluated recent hospital admissions/discharges in the metropolitan area of Syracuse, New York in comparison with other New York State metropolitan areas. The evaluation was based on hospital admissions/discharges per population in these areas during January-December 2014 and January-December 2015.
The study was based on resident data within which individual hospitals were not identified. It was developed as a community wide study by the Hospital Executive Council which serves as the research organization and the Ethics Committee for multihospital studies in the community. The study employed publicly available data which are not subject to hospital specific issues.
The study employed a simple descriptive analysis of hospital admission/discharge rates. These analyses were based on resident admissions/discharges compared with resident populations for each category of the analysis.
The article was based on summary data concerning hospital admission/discharge rates. The data used to calculate these rates are available from the authors on request.
The first component of the study compared hospital admission rates in Syracuse and other New York State metropolitan areas. This was a useful comparison because areas such as Utica and New York City have generated relatively high admission rates, while Rochester has produced relatively low rates. The comparison employed inpatient data from 2014 and 2015 in order to include the most current information.
For each of the two twelve month periods, the study data were analyzed by patient age including 0 -17 years, 18 -44 years, 45 -64 years, 65 -75 years, and 75 years and over, and total. This analysis provided information concerning the age levels of patients driving differences in admission/discharge rates between Syracuse and the other New York State metropolitan areas. Newborns were excluded from the analysis because they were not counted as admissions. Mental health patients were excluded because data for State mental health hospitals were not available.
Data for this portion of the study were obtained from the New York Statewide Planning and Research Cooperative System (SPARCS). This is a public data base that in-cludes inpatient information from all hospitals in the State.
The second component of the study evaluated resident inpatient discharges by major hospital service for Syracuse and other New York State metropolitan areas in the population age groups where admissions and discharges per population in Syracuse appeared to be elevated. This analysis focused on adult medicine and adult surgery, which accounted for most inpatient admissions and discharges for these age groups. 
Results
The first component of the study focused on resident hospital discharge rates for Syracuse and other New York State metropolitan areas including comparisons by age level.
Related data are summarized in Table 1. This information demonstrated that, consistent with experience in the hospital industry, admission/discharge rates for each metropolitan area increased with patient age.
The rates for ages 75 years and over were 5 -6 times the rates for ages 18 - The data demonstrated that, within these distributions, the admission/discharge rates for Syracuse were lower than those of Utica and New York City and higher than those of Rochester and Albany. The total discharge rates for Syracuse were 14.2 -15.5 discharges per 1000 lower than for Utica and 4.2 -8.5 discharges per 1000 lower than for New York City. The total rates for Syracuse were 1.0 -3.6 discharges per 1000 higher than those of Rochester and 3.5 -10.7 percentage discharges per 1000 higher than those of Albany. The breakdowns of discharge rates by age level suggested that these differences were produced largely by elderly population subgroups. The Syracuse rates were less than 2 discharges per 1000 higher than those of Rochester and Albany for residents aged 0 -17 years, less than 9 discharges per 1000 higher for residents aged 18 -44 years, and less than 11 discharges per 1000 higher for residents aged 45 -64 years. At the same time, the rates for Syracuse were 5 -19 discharges per 1000 higher for residents aged 65 -74 years and 26 -60 discharges per 1000 higher for residents aged 75 years and over.
In this context, the comparisons between the rates for Syracuse and Rochester were noteworthy because both markets are dominated by the same major insurer. The Syracuse rates were 3.9 discharges per 1000 lower-1.1 discharges per 1000 higher for ages 0 -17 years, 0.1 discharges per 1000 lower-2.9 discharges per 1000 higher for ages 18 -44 years, and 1.2 -4.1 discharges per 1000 higher for ages 45 -64 years. The Syracuse rates were 4.6 -7.5 discharges per 1000 higher for ages 65 -74 years and 21.8 -26.2 discharges per 1000 higher for ages 75 years and over.
These comparisons suggested that hospital admission/discharge rates in the Syracuse metropolitan area were conservative compared with those of other areas in New York
State. They also indicated that most of the differences between Syracuse and those of Rochester and Albany were generated by elderly populations.
The second component of the analysis focused on hospital admission/discharge rates for major inpatient services in population age groups where rates in Syracuse appeared to be elevated, ages 65 -74 years and 75 years and over. Relevant data are summarized in Table 2 .
This information included admission/discharge rates for adult medicine and adult surgery. These were the two largest inpatient services in the Syracuse hospitals and the only services with substantial numbers of discharges aged 65 -74 years and 75 years and over.
This information demonstrated that, consistent with the experience of the hospital industry, admission/discharge rates for adult medicine were substantially higher than for adult surgery. These differences increased with patient age.
These data demonstrated that adult medicine admission/discharge rates for Syracuse were lower than those of New York City and Utica for both 2014 and 2015. For ages 65 -74 years, discharge rates for Syracuse were 17.9 -22.9 discharges per 1000 lower than those of Utica and 25.5 -33.5 discharges per 1000 lower than those New York City. For ages 75 years and over, discharge rates for Syracuse were 28.3 -29.7 discharges per 1000 lower than those of Utica and 40.0 -51.3 discharges per 1000 lower than those of New York City. These differences were consistent with the differences in the aggregate discharge rates among these communities.
The data in Table 2 also demonstrated the adult medicine admission rates for Syracuse were generally higher than those of Rochester and Albany for both 2014 and 2015, especially for ages 75 years and over. For ages 65 -74 years, discharge rates for Syracuse were 2.3 discharges per 1000 lower-4.7 discharges per 1000 higher than those of Rochester and 5.8 -10.1 discharges per 1000 higher than those of Albany. For ages 75 years and over, discharge rates for Syracuse were 18.4 -23.0 discharges per 1000 higher than those of Rochester and 30.3 -47.1 discharges per 1000 higher than those of Albany for ages 75 years and over.
The data in Table 2 suggested that differences in hospital admission/discharge rates for adult surgery among Syracuse, Utica, and New York City in these age groups were less clear than for all ages combined. For ages 65 -74 years, rates for Syracuse were 2.1 discharges per 1000 lower-1.1 discharges per 1000 higher than those of Utica, while rates were 9.1 -12.1 discharges per 1000 higher than those of New York City. For ages 75 years and over, rates for Syracuse were 0.5 -4.2 discharges per 1000 lower than those of Utica and 4.0 -4.2 discharges per 1000 higher than those of New York City. These differences contrasted with the data for all ages where rates for Syracuse were lower than those in these communities.
The study data also demonstrated that differences in adult surgery hospital admission/discharge rates among Syracuse, Rochester, and Albany were also less clear than for all ages combined. For ages 65 -74 years, rates for Syracuse were 2.7 -6.9 discharges per 1000 higher than those of Rochester and 6.4 -9.3 discharges per 1000 higher than those of Albany. For ages 75 years and over, discharge rates were 1.6 -7.7 discharges per 1000 higher than those of Rochester and 0.6 -14.2 discharges per 1000 higher than those of Albany.
Among these data, the clearest differences between Syracuse, Rochester, and Albany were for adult medicine patients aged 75 years and over. For this population, discharge rates in Syracuse exceeded those of the other communities by relatively large margins.
This information suggested that this population was probably the source of most of the differences in rates that were identified in the aggregate data.
The third component of the study focused on hospital admission/discharge rates for Syracuse and other New York State metropolitan areas for adult medicine patients aged 75 years and over by Major Diagnostic Category. Relevant data are summarized in Table 3 .
This information focused on resident hospital admission/discharges among Major Diagnostic Categories with the highest rates among New York State metropolitan areas.
These categories included cardiology, respiratory medicine, urology, neurology, the digestive system, and infectious/parasitic diseases.
The data demonstrated that, consistent with previous analyses, admission rates for these adult medicine diagnoses for patients aged 75 years and over in Syracuse were generally lower than those of Oneida County and New York City for diagnoses involving the circulatory Major Diagnostic Category (11.9 -14.7 discharges per 1000 lower).
This category had the highest overall rates among the metropolitan areas. Differences between rates for Syracuse and the other areas for other Major Diagnostic Categories varied.
The data in Table 3 also demonstrated that resident admission/discharge rates in Syracuse were higher than those in Rochester for diagnoses involving a number of adult medicine diagnoses. These included the respiratory system, kidney and urinary tract, and orthopedics for both 2014 and 2015. These differences were greatest for the respiratory Major Diagnostic Category where the rate for Syracuse was 12.7 discharges per 1000 higher in 2014 and 13.7 discharges per 1000 in 2015. Additional information concerning inpatient hospital admissions/discharges in 2014 and 2015 was generated by an analysis of inpatient readmissions by age level for these time periods. Relevant data are summarized in Table 4 .
This information includes numbers of readmissions and readmission rates for the Syracuse hospitals for the same age levels evaluated in the data for resident hospital readmission rates. These data are included in the resident admission data for Syracuse included in previous components of the study.
The data demonstrated that in both 2014 and 2015, readmission rates increased by age level from 1 -2 percent for patients aged 0 -17 years to 8 -9 percent for patients aged 75 years and over. The data also indicated that the largest numbers of readmissions in the Syracuse hospitals were produced by patients aged 45 -64 years, 1510 - This information demonstrated that, like resident hospital admission/discharge rates by age level in Syracuse, readmission rates were consistent between 2014 and 2015. The data also suggested that, like resident admission rates, readmission rates were highest for patients aged 75 years and over.
Limitations
The study analysis and resulting conclusions were based on the data concerning resident hospital admission/discharge rates for the New York State metropolitan areas identified. These data were developed for January-December 2014 and 2015. The data do not relate to other areas or time periods.
Discussion
Hospital admission/discharges rates are generating increased attention from health care The study data demonstrated that hospital admission/discharge rates per 1000 population increased with patient age in all of these areas. They also showed that, among the elderly, the population with the highest rates, adult medicine patients' conditions such as respiratory and circulatory conditions produced the largest utilization rates.
The study data suggested that differences in hospital admission/discharge rates among the New York State metropolitan areas were generally consistent between 2014 and 2015. Utica and New York City produced the highest rates. Rochester and Albany produced the lowest rates. Utilization rates for Syracuse were considerably lower than for Utica and New York City and slightly higher than for Rochester and Albany.
Admission rates for the metropolitan areas during 2014 and 2015 were also evaluated by age level, a major cause of variations in this indicator. This analysis demonstrated that most of the differences between aggregate rates for Syracuse and Rochester were produced by elderly patients, especially those aged 75 years and over.
The analysis demonstrated that most of these differences in admission rates for the elderly were produced by adult medicine patients aged 75 years and over. Most of these differences were generated by patients with respiratory, digestive, and orthopedic disorders. Additional study data suggested that the highest readmission rates for adult medicine and adult surgery patients were produced by those aged 75 years and over.
The results of this study concerning resident hospital utilization rates were not earthshaking, in the context of increasing interest in this subject by health care providers and payors. At the same time, they suggested that resident data could be used to focus planning on populations with higher utilization rates and the development of services to address their needs. In the case of Syracuse, this meant the frail elderly aged 75 years and over and not those with commercial insurance aged 18 -64. In other communities, the focus could be different.
This type of planning used to be more common when managed care was widespread.
The increased attention being devoted to it by Accountable Care Organizations, Medicaid, and Blue Cross may suggest a wave of renewed interest in this type of care delivery and related planning. Such efforts could take advantage of additional indicators such as severity of illness and the specificity of ICD 10 diagnosis codes.
Recommendations
The study suggests that health care providers and payors should consider reviewing hospital admission rate data as part of their planning efforts. Numerous changes in the delivery of health care services have occurred during the last twenty years. In the context of these developments, such as telemedicine, long term acute care, and intensive rehabilitation, this could be a valuable exercise. It could lead to reductions in hospital admissions, improved outcomes, and lower costs for all of those involved with health care.
